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1571 ABSTRACT

An above-ground storage device for volatile liquid, the
device comprising a tank for storing volatile liquid, a
base disposed on the ground beneath the tank, an enclo-
sure including walls mounted on and above the base for
encasing the tank, the enclosure defining air space be-
tween the tank and the walls, an air space ventilation
device for ventilating the air space, a tank vent includ-
ing at least one duct extending from the tank through
one of the walls for ventilating the tank, and fire retain-

ing material disposed on the walls for retaining a tank
fire within the enclosure.

18 Claims, 4 Drawing Sheets
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FUEL CONTAINMENT MODULE

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a containment struc-
ture for volatile liquids and more specifically to an
above-ground fuel containment module.

2. Description of the Related Art

Various types of structures have been constructed for
storing large quantities of volatile liquids such as petro-
leum products. One common structure includes a fuel
tank disposed beneath the ground. There are numerous
drawbacks with below ground tanks. First, the tanks are
costly to install and require a relatively long installation
period. Second, tank leaks are difficult to detect and
costly to repair. Underground tank leaks also cause
environmental problems such as ground water contami-
nation. While an above-ground tank is easier to install
and repair, fire regulations in many municipalities re-
quire that fuel tanks be located outdoors. This require-
ment exposes the tank to damage by the elements and
makes the tank more susceptible to tampering. In addi-
tion, a leak 1in an above-ground tank cannot only cause
environmental hazards, but also fire hazards as well.

It is an object of the present invention to provide an
above-ground fuel storage device that is inexpensive to
install and repair. It is also an object of the present
invention to provide a fuel storage device that is envi-
ronmentally safe. Another object of the present inven-
tion is to provide an above-ground fuel storage device
that mimimizes the risk of tampering, fire, and explosion.
- Additional objects and advantages of the invention
will be set forth in the description which follows, and in
part will be obvious from the description, or may be
learned by practice of the invention. The objects and
-~ advantages of the invention may be realized and ob-
tained by means of the instrumentalities and combina-
tions particularly pointed out in the appended claims.

SUMMARY OF THE INVENTION

To achieve the foregoing objects, and in accordance
with the purposes of the invention as embodied and
broadly described herein, there is provided an above-
ground storage device for volatile liquids, the device
comprising a tank for storing volatile liquid, a base for
disposal on the ground beneath the tank, an enclosure
including walls mounted on and above the base for
encasing the tank, the enclosure defining air space be-
tween the tank and the walls, air space ventilation
means for ventilating the air space, a tank vent includ-
ing at least one duct extending from the tank through
one of the walls for ventilating the tank, and fire retain-
ing means for retaining a tank fire within the enclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be described by referring
to the accompanying drawings wherein:

FIG. 1 1s a side elevation of a fuel container module
in accordance with the present invention;

FIG. 2 1s an elongated cross-sectional view of FIG. 1;

FIG. 3 is an end view of the fuel container module
shown in FIG. 1;
-~ FIG. 4 is a cross-sectional end view of the fuel con-

tainer module shown in FIG. 1:

- FIG. 5 1s a door end view of the fuel container mod-
ule of FIG. 1;
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FIG. 6 is a cross-sectional top view of FIG. 1; and

FIG. 7 1s a side elevation of a second embodiment of
a fuel containment module in accordance with the pres-
ent invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

In accordance with the present invention, there is
provided an above-ground storage device comprising a
tank for storing volatile liquud. As shown in FIG. 2,
storage device 10 includes tank 12. Tank 12 may be
made of any type of suitable material for holding vola-
tile liquids such as petroleum products and solvents.
Filler ground 14 is attached to the inside of tank 12 and
extends through the interior of the tank to electrically
ground the tank contents. Tank 12 also includes a con-
ventional overfill protection device 16 and conven-
tional fuel sight gauge 18.

In accordance with the present invention, there is
also provided base means for disposal beneath said tank.
As embodied herein, base means means may include
floor 29. Base means may also include slab 20 disposed
beneath floor and tank supports 22 disposed beneath
tank 12 to prevent a round tank from rolling.

In accordance with the present invention, there is
provided enclosure means including walls disposed on
and above said base means for encasing said tank, said
enclosure means defining air space between said tank
and said walls. As embodied herein, enclosure means
includes corrugated steel outer shell 24 having four side
walls 26, top wall 28, and floor 29. Floor 29 is disposed
above concrete slab 20 on legs 31. Side walls 26 are
mounted on floor 29 and spaced a predetermined dis-
tance from tank 12 about the periphery of floor 29. Top
wall 28 is mounted a predetermined distance above the
top of tank 12 on side walls 26. The spacing between
tank 12, side walls 26, and top wall 28 define an air space
30 around tank 12.

In a preferred embodiment and as shown in FIG. 6,
openings 32, 34, and 36 are provided in a wall 26 for
tank filler line 38, fuel delivery line 40, and compressed
air line 42, respectively. Tank filler line 38 is provided
between the exterior of outer shell 24 and tank 12 for
filling the tank. Fuel delivery line 40 includes a pneu-
matic pump 44 and 1s provided to remove liquid from
tank 12. Compressed air line 42 extends through outer
shell 24 to provide power to pneumatic pump 44. While
an electric pump may be used in place of pneumatic
pump 44, a pneumatic pump reduces the risk of electri-
cal fire and is, therefore, preferred. |

It is also preferred that enclosure 24 include door

opening 54 fitted with hinged steel doors 56, 58. Con-

tainment plate 60 1s welded across door opening 54 with
edges against floor 29 and side walls 26 to retain a tank
leak within outer shell 24 even when doors 56, 58 are
opened. Containment plate 60 is sized to retain the en-
tire volume of tank 12 within outer shell 24.

It is further preferred that ground strap 82 be con-
nected between outer shell 24 as an electrical ground.
Ground strap 82 may be made of any suitable type of
electrical conductor and may be secured to the ground
by ground post 84.

In accordance with the invention, there is provided
air space ventilation means for ventilating the air space.
As embodied herein, air space ventilation means may
include one or more air ducts 62 extending through top
wall 28 of outer shell 24. Each air duct 62 includes a
conventional ventilator turbine 64 disposed on the end



4,955,494

3

of the duct exterior to outer shell 24. Wind, turning
rotors 66 of turbines 64, draws air from air space 30 out
of the outer shell 24. Air louvers 68 are provided in side
walls 26 of outer shell 24 to allow fresh air to replace air
evacuated by turbines 64.

In a second embodiment, as depicted in FIG. 7, air
space ventilation means includes a number of louvers 70

disposed in the side walls 26 of outer shell 24. Louvers
70 allow air to freely flow into and out of outer shell 24,
thereby providing ventilation.

Also in accordance with the invention, there is pro-
vided tank vent means including at least one duct ex-
tending from the tank through one of the walls for
ventilating the tank. In a preferred embodiment, at least
one duct includes two ducts 46, 48 extending from tank
12 through top wall 28. Normal tank vent duct 46 in-
cludes inverted U-shaped end piece 50 disposed exterior
to outer shell 24 and is sized to permit ventilation of the
tank under normal conditions. Emergency relief duct 48
1s s1zed larger than normal relief duct 46 to vent the tank
In emergency situations such as a build-up of a danger-
ous amount of pressure. Emergency relief duct 48 is
fitted with an emergency relief vent cap 52 designed to
open after a preselected pressure is reached.

In accordance with the invention, there is also pro-
vided fire retaining means for retaining a tank fire
within the enclosure. As embodied herein, fire retaining
means may include the outer shell 24 formed of a fire
resistant material such as corrugated steel. In addition,
walls 26, 28 may be covered with a fire retaining insula-
tion. Fire retaining means may also include a fire extin-
guishing system 72 disposed within outer shell 24. Fire
extinguishing system 72 may include an extinguisher
tank 74 connected to nozzels 70 through pipes 80. A fire
retaining chemical, stored within extinguisher tank 74
may be automatically sprayed within outer shell 24 if
the temperature exceeds a prescribed level.

Additional advantages and modifications of the pres-
ent invention may occur to those skilled in the art. The
invention in its broader aspects is, therefore, not limited
to the specific details, representative apparatus and
illustrative examples shown and described. Accord-
ingly, departures may be made from such details with-
out departing from the spirit or scope of the general
inventive concept as defined by the appended claims
and their equivalents.

What 1s claimed is:

1. An above-ground storage device for volatile liquid,

the device comprising:
a tank for storing volatile liquid;
base means for disposal beneath said tank;
enclosure means including walls disposed on and
above said base means for encasing said tank, said
enclosure means defining air space between said
tank and said walls and including a door opening
and door means disposed in said door opening for
providing access to said tank; |
air space ventilation means for ventilating said air
Space;
tank vent means including at least one duct extending
from said tank through one of said walls for venti-
lating said tank; and
fire retaining means for retaining a tank fire within
said enclosure.
2. A device as set forth in claim 1, wherein said base
means includes a concrete slab.
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3. A device as set forth in claim 1, wherein said fire
retaining means includes said walls of said enclosure
means, said walls being made of corrugated steel.

4. A device as set forth in claim 1, wherein said fire
retaining means includes fire retaining insulation dis-

posed on said walls of said enclosure means.
S. A device as set forth in claim 1, wherein said fire

retaining means includes an automatic fire extinguishing
system disposed within said enclosure.

6. A device as set forth in claim 1, wherein said door
means includes hinged steel doors.

7. A device as set forth in claim 1, further including a
containing plate disposed across said door opening for
contatning said liquid in the event of a tank leak.

8. A device as set forth in claim 1, wherein said air
space ventilation means includes air louvers disposed in
the walls of said enclosure means.

9. A device as set forth in claim 1, wherein said air
space ventilation means includes at least one duct ex-
tending through one of said walls, said duct having a
first end disposed inside said enclosure means and a
second end disposed outside said enclosure means, said
duct including a turbine disposed on its second end.

10. A device as set forth in claim 1, further including
an emergency relief duct extending from said tank
means through one of said walls.

11. A device as set forth in claim 1, further including
a filling duct extending from said tank through one of
said walls to allow said tank to be filled.

12. A device as set forth in claim 1, further including
grounding means for electrically grounding said enclo-
sure means and said tank.

13. A device as set forth in claim 1, further including
a fuel delivery duct extending from said tank through
satd walls for removing liquid from said tank.

14. An above-ground storage device for volatile lig-
uids, the device comprising:

a concrete base;

a tank disposed above said base;

a tank enclosure having walls surrounding and en-

closing the tank and defining an air space between
said walls and said tank, the enclosure including a
door opening;

at least one door mounted in said door opening;

a liquid containment plate disposed across said door
opening for retaining liquid within said enclosure
in the event of a tank leak;

at least one relief duct extending from said tank
through a wall of said enclosure to vent said tank;

at least one ventilation duct extending from said air
space through said enclosure, said duct including a
turbine for drawing air from said air space to out-
side said enclosure:;

at least one duct extending from said tank through a
wall of said enclosure for conveying liquid be-
tween said tank and an area exterior to said enclo-
sure; and

at least one electrical connector electrically connect-
ing said tank and said enclosure to an electrical
ground.

15. A device as set forth in claim 14, wherein the
interior side of said enclosure walls are covered with a
fire retaining insulation.

16. A device as set forth in claim 14, wherein said at
least one ventilation duct includes two ducts, each duct
including a turbine,

17. An above-ground storage device for volatile lig-
uids, the device comprising:



4,955,494

S

~ a concrete base;

a tank disposed above said base; |

a tank enclosure disposed on said base having walls
surrounding and enclosing the tank and defining an
alr space between said walls and said tank, the
enclosure including a door opening;

at least one door mounted in said door opening;

a hiquid containment plate disposed across said door
opening and having an edge engaging said base for
retaining liquid in the event of a tank leak;

at least one relief duct extending from said tank
through a wall of said enclosure to vent said tank;

6

at least one air louver disposed on a wall of said en-
closure for ventilating said air space;

at least one duct extending from said tank through a
wall of said enclosure for filling and emptying said
tank; and

at least one electrical connector electrically connect-
ing said tank and said enclosure to an electrical
ground.

18. A device as set forth in claim 17, wherein the
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